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PROBLEM Xx. 


In a Lottery confifting of 40000 Tickets, among which 
are three particular Benefits, what is the Probability 
that taking 8000 of them, one or more of the particular 


Benefits fall be: among ft them. 


SOLUTION: - 

Firft, In the Theorem belonging to the Remark of the foregoing ` 
Problem, having fubftiruted refpedctively S000, 40000, 32000, 3 
and 1, in the room of c, n, d, a, and p; it will appear that the 
Probability of taking one precifely of the three particular Benefits, 
will be 8000 + 326000 . 31999 + 3 
40960 +» 39999 - 39998 5 

Secondly, c, n, d, a being interpreted as before, let us fuppofe 
p==2: hence the Probability of taking precifely two of the par- 


‘ : 8coo . 7999 . 32000. 3 12 
r Benefits will be found to be ———————__. — 
ticular B 40009 . 39999 - 39998 ~~ _—s 1.25 


8 
aS. nearly. 
125 


nearly: 


Thirdly, making p==3, the Probability of taking all the three 

. a fooo . 7909 . 7908 i 
arti nefits will be found to be —————— = ——. 
particular Be Sachi E = 


very near. i 3 
Wherefore the Probability of taking one or more of the three 
particular Benefits will be tuti or 2 very near. 
It is to be obferved, that thofe three Operations might have been 
contraéted into one, by, inquiring the Probability of not taking 
any’ of the three particular Benefits, which will be found {to be 


. 31998 6 ; 
32000.. 31999 - 31995. o— Æ nearly, which being fubtracted from 
40000 . 39999. - 39998 125 


s 6; 61 
Unity, the remainder 1 — -E or —— 


will fhew the Probability 
>) A) Š 

required, and therefore the Odds againft taking any of three parti- 

cular Benefits will be 64-to 61 nearly. 


PROBLEM XXI 
To find how many Tickets ought to be taken in a Lottery 
confifting of 4.0000, among which are Three particular 
Benefits, to make it as probable that one or more of thofe 


Three may be taken as not. 
SoLu- 
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SOLUTION. 


Let the number of Tickets requifite to be taken be == x, it will 
follow therefore from the Remark belonging to the xix Problem, 
that the Probability. of not taking any of the particular Benefits 


will be “== x i oe — ; but this Probability is 


„equal to = , fince by Hypothefis the Probability of taking one or 


more of them is equal to = , from whence we fhall have the 


. 7 — X Ane era n — % — 2 I . . 
Equation 4 ——$—— * — == — , which Equation 


n n— i n= z2 z 
being folved, the Value of x will be found to be nearly 8252. 

N. B. The Fa@tors whereof both the Numerator and Denomina- 
tor are -compofed, being but few, and in arithmetic progreffion ; 
and befides, the difference being very {mall in refpect of z; thofe 
Terms may be confidered as being in geometric Progreflion: where. 


fore the Cube of the middle Term H , may be fuppofed 
equal to the produ& of the Multiplication of thofe Terms; from 


. . . —x— 3 I cat. 
whence will arife-the Equation ~ = == >>, or neglecting 
| a 
‘ t . : #— x|? I 
Unity in both Numerator and Denominator, ———— = — and 
3 


I 
confequently x will be found tobe = 7 x1 — /> or z x 


1— + / 4, but m==40000, and 1—— v 4 = 0.2063 ; wherefore 
> z 


-iame e 8252. 

$ In ey Remark belonging to the fecond Problem, a Rule was 
given for finding the number of Tickets that were To be Sa to 
make it as probable, that cne or more of the Benefits would be ta- 
ken as not; but in that Rule it was fuppofed, that the proportion 
of the Blanks to the Prizes was often repeated, as it ufually is in 
Lotteries: now in the cafe of the prefent Problem, the particular 
Benefits being but three in all, the remaining Tickets are to be 
as Blanks in refpect of them; from whence it follows, 
that the proportion of the number of Blanks to one Prize being 
very near as 13332 to 4, and that proportion being repeated but 
three times in thé whole number of Tickets, the Rule there given 
would not have been fufficiently exact, for which reafon it was thought 


neceflary to give another Rule in this’ place. 


confidered 


PROBLEM 
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PROBLEM XXII. 
Suppofing a Lottery of 100000 Tickets, whereof 9goooo 


are Blanks, and 10000 are Benefits, to determine ac- 
curately what the odds are of taking or not taking a 
Benefit, in any number of Tickets affigned. 


SOLU TION. 

Suppofe the number of Tickets to be 6; then let us inquire into 
the Probability of taking no Prize in 6 Tickets, which to find, let 
us make ufe of the Theorem fet down in the Corollary of the xixth 
Problem, wherein it will appear that the number of Chances for ta- 
king no Prizë in 6 Tickets, making a == 10000, b = 90000, 
c= 6; p= 0, n= 100000, will be” 

899 89998 8 89996. 89c 
ygocon ym E9090 ey OBOE PESI i ERIO e 89905., 
1 2 3 4 5 6 


and that the whole number of Chances will be 


Ey eee CFR ey 5 S99907 i 99998 1, D39 ; then 
1 z 3 4 5 6 

dividing the firft number of Chances by the fecond, which may 
eafily be done by Logarithms, the Quotient will be 0.53143, and 
this fhews the Probability of taking no Prize in 6 Tickets, and this 
decimal fraction being fubtracted from Unity, the Remainder 0.46857 : 
fhews the Probability of taking one Prize or more in 6 Tickets; 
wherefore the Odds againft taking any Prize in 6 Tickets, will be 
53143 to 40857. at ; 

If we fuppofe now that the number of Tickets taken is 7, theri 
carrying cach number of Chances above-written one ftep farther, 
we {hall find that the Probability of taking no Prize in 7 Tickets 
is o 47828, which fraction being fubtraéted from Unity, the re- 
mainder will be 0.52172, which fhews the Odds of taking one 
Prize or more in 7 ‘Tickets to be 52172 to 47828. 


REMARK. 

When the number of Tickets taken’ bear’ a very inconfiderable 
proportion to the whole number cf ‘Tickets, as it happens in the 
cafe of this Problem, the Queftion may be refolved as a Problem 
depending on the Caft of a Die; we may therefore fuppofe a ie 

o 
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of 10 Faces having one of its Faces fuch as the Ace reprefenting -a 
enefit, and all the other nine reprefenting Blanks, and inquire into 
the Probability of miffing the Ace 6 times together, which by. the 


Rules given in the Introduction, will be found to be 0. 53144 


differing from what we had found before but one Unit in the fifth 
| place of Decimals : now if we inquire into the Probability of mif- 
fing the Ace 7 times, we fhall find it 0.47829 differing alfo but 
one Unit in the fifth of Decimals, from what had been found before, 
and therefore in fuch cafes as this we may ufe both Methods indif- 
ferently, but the firft will be exact if we actually multiply the num- 
bers together, the fecond is only an approximation. 

But both Methods confirm the truth of the practical Rule given 
in our third Problem, about finding what number of Tickets are 
neceffary for the equal Chance of a Prize; for multiplying as it is 
there directed, the number:g reprefenting the Blanks by 0.7, the 
Product 6.3 will thew that the number requifite is between 6 and 7. 


PROBLEM XXII. 


Lhe fame things being given as in the preceding Problem, 
Juppofe the price of each Ticket to be 10%. and that 
after the Lottery is drawn, 72: — ich. be returned 
to the Blanks, to find in this Lottery the value of the 
Chance of a Prize. 


SOLUTION. 


There being goooo Blanks, to every one of which 74.— 104. 
is returned, the total Value of the Blanks is 6750004 and confe- 
quently the total Value of the Benefits is 3250004: which being 
divided by 10000 number of the Benefits, the Quotient is 32 L. 
— 10% and therefore one. anight for the Sum of 32L. — 10/- be 
intitled to have a Benefit certain, taken at random out of the 
whole number of Benefits: the Purchafer of a Chance has there- 
fore 1 Chance in 10 for the Sum of 322.— 104. and g Chances 
in ro for lofing his Money ; from whence it follows, that the value 
of his. Chance is the 10% part of 324 — 10/4. that is 32.— 57 
And therefore the Purchafer of a Chance, by giving the Seller 3 - 
— 5/- is intitled to the Chance of a Benefit, and ought not to 
return any thing to the Seller, altho’ he fhould have a Prize; for 

3 the 
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the feller having 32-— 5/- fure, and g Chances in ro for 74 — 104 
the Value of which Chances is 64-—15/ it follows that he has 
his 102. 


PROBLEM XXIV. 


Suppofing frill the fame Lottery as has been mentioned in 
the two preceding Problems, let A engage to furnif> B 
with a Chance, on condition that whenever the Ticket on 
which the Chance depends, fhall happen to be drawn, 
whether it proves a Blank or a Prize, A fhal furnifp 
B with a new Chance, and fo on, as often as there is 
occafion, till the whole Lottery be drawn; to find what 
confideration B ought to give A before the Lottery be- 
gins to be drawn, for the Chance or Chances of one or 
more Prizes, admitting that the Lottery will be 4.0 
days a drawing. 

SOLUTION. 

Let 3l — 5%. which is the abfolute Value of a Chance be cal- 
Sg A who is the Seller ought to confider, that the firft Day, he 
fürnifhes neceflarily a Chance whofe Value is s. 

2°. That the fecond day; he does not neceflarily furnith a Chance, 


but conditionally, viz. if it fo happen that the Ticket on which the 
Chance depends, fhould be drawn on the firft day; but the Proba- 


bility of its being drawn on the firft day is a ; and therefore he 


ought to take a s for the confideration of the fecond day. 


3°. That in the fame manner, he does not neceflarily furnith a 
Chance on the third day, but conditionally in cafe the only Ticket 
depending (for there can be but one) fhould happen to be drawn on 


the fecond day, of which the Probability being ace by reafon of 
the remaining 39 days from the fecond inclufive to the laft, it fol- 
lows, that the Value of that Chance is rat 


4°. And for the fame reafon, the Value of the next is ——s,and 


38 
fo on. 
M The 
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The Purchafer ought therefore to give the Seller « 


1 T 
T T Oey 
multiply’d by s, or 
ana + > + sree: Ba dt eee eS ree the whole 


multiply’d by s Now it being pretty laborious to fum up thofe 40 
Terms, I have here made ufe of a Rule which I have given in the 
Supplement to my Mifcellanea Analytica, whereby one may in a very 
fhort time fum up as many of thofe Terms as one pleafes, tho’ they 
were 10000 or more, and by that Rule, the Sum of thofe 40 Terms 
will be found to be 4.2785 very near, which being multiply’d by s 
which in this cafe is 3.25, the produ& 13.9 will thew that the Pur- 
chafer ought to give the Seller about 13 4-—. 18/- 


COROLLARY. 

The Value of the Chance s for one fingle day that fhall be fixed 
upon, is the Value of that Chance divided by the number of Days 
intercepted between that Day inclufive, and the number of Days re- 
maining to the end of the Lottery: which however muft be under- 
ftood with that reftriction, that the Day fixed upon muft be chofe 
before the Lottery begins, or that if it be done on any other Day 
the State of the Lottery muft be known, and a new Calculation 
made accordingly for the Value of s. 


PROBLEM. XXV. 


To find the Probability of taking four Hearts, three Dia- 
monds, two Spades, and one Club in ten Cards out of 
a Stock containing thirty-two. 


SOLU TEON,. 


Firf, The number of Chances for taking four Hearts out of the 


whole number of Hearts that are in the Stock, that is out of Eight, 
will be p 2270: 
Secondly, The number of Chances for taking three Diamonds 


out of Eight, will be =~2-° = 56. 


Thirdly; 
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Thirdly, The number of Chances for taking two Spades out of 
Eight, will be 2 = 28. 
Fourthly, The number of Chances for taking one Club out of 
Eight, will be + = 8. 
i 
And therefore multiplying all thofe particular ‘Chances together, 
the product 70 x 56 x 28 x 8== 878080 will denote the whole num- 
ber of Chances for taking four Hearts, three Diamonds, two Spades, 
and one Club. 
Fifthly, The whole number of Chances for taking any ten Cards 
out of thirty-two is 
32.31.30. 29.28.27. 26.25.24. 23 
IoZ sf 4 oh. 66 157 48 10 
And therefore dividing the firt Product by the fecond, the quotient 
878080 


== 64512240 


OTT es ro nearly, will exprefs the Probability required , 
fon which it follows, that the Odds againft taking four Hearts, 
three Diamonds, two Spades, and one Club in ten Cards, out of a 
Stock containing thirty-two, are very near 74 to 1. 


Of the Game of QUADRILLE. 


PROBLEM XXVI. 


The Player having3& Matadors and three other Trumps 
by the loweft Cards in black or red, what is the Pro~ 
bability of his forcing all the Trumps. 


SOLUTION. 


In order to folve this Problem, it is to be confidered, that the 
Player whom I call 4 forces the Trumps neceffarily, if none of the 
other Players whom I call B, C,.D has more than three Trumps ; 
and therefore, if we calculate the Probability of any one of them 
having more than three Trumps, which cafe is wholly againft 4, 
we may from thence deduce what will be favourable to him, but 
let us firft fuppofe that he plays in black. 

Since the number of Trumps in black is 11, and that 4 by fup- 
pofition has 6 of them, then the number of Trumps remaining 
amongft B, C, Dis 5; and again, fince the number of all the other 
remaining Cards which we may call Blanks is 29, whereof Æ has 

M 2 4, 
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4, it follows that there are 25 Blanks amongft B, C, D, and there- 
fore the number of Chances for B in his 10 Cards to haye 4 Trumps 
and 6 Blanks, is by the Corollary of the xix" Problem 


SXAX3X2 25.24.23.22. 22. 20 

Se ae ae aot Me Re EO : 
And likewifé the number of Chances for his having 5 Trumps and 
5 Blanks, is by the fame Corollary. 


Ru bos ok ASR ROL? a SOE + ed 
1.26345 Soa. AE went 


And therefore the number of all the Chances of B againft 4 is 
106x 5x 7x 11x23; but the number of Chances whereby any 10 


os 30. 29. 28. 27.. 26.25 . 24. 23.22.21 | 
Cards may be taken out of 30 is Si ERE Re EEN 


OL a: ee 
which being: reduced to 5x7x 9 x II x 13 x 23 x 29, it follows 
that the Probability of B having more than. three Trumps is 
eR _1°° _ i; but this Probability falls as 
A E dae pre 9X 13.29 s + ` 
well upon Cand D as upon 4, and therefore it ought to be mul- 
tiply’'d by 3, which will make it — = q ; and this 
being fubtracted from Unity, the remainder —°. will exprefs the 


Probability of £- forcing all the Trumps, and therefore the Odds. 
of his forcing the Trumps are 1025 againft 106, that is 29 to 3 
nearly.. 

But if 4 plays the fame Game in red, his advantage will Be con- 
fiderably lefs than before, for there being 12 Trumps in red, whereof 
he has 6, B may have 4, or 5, or 6 of them, {o that the number 
of the Chances which B has for more than three Trumps will be 
refpectively as follows : 


24. 23.22.21. 20...) 

Rvs Rivet Seer h i Se. Gs 
24.23. 22.21.20 

142-63 +4.5 

24 - 23 .22 22 

A e E ® 


Now the Sum of all thofe Chances being 21 5.x 23x 22 x21, and 
the Sum of all the Chances for taking any 10 Cards out of 30, 
being 5x 7x 9 x.11x 13 x.23 X 29, as appears by the preceding 
cafe, it follows, that the Probability of B” having more than three 


Trumps ig ——*8-73-22 23 _ 86 but this: Probabi. 


§ 7-9. 14.13.23.29 3.13.29 * 


lity 
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lity falling as well upon C and D, as upon B, ought to be mul- 


tiply'd by 3, which will make it —“"— == <=. ; and this being 


fubtra&ted from Unity, the remainder PaA , will exprefs the Pro- 
bability of 4’: forcing all the Trumps, and therefore the Odds of 
his forcing all the Trumps is in this cafe 291 to 86, that is mear- 
ly 10 to 3. 


PROBLEM XXVIL 

The Player A. having Spadille, Manille, King, Queen, 
and two {mall Trumps in black, to find the Probability 
of bis forcing all the Trumps. 


SOLUTION; 


A forces the Trumps neceflarily, if Bafle accompanied with two 
other Trumps be not in one of the Hands of B, C, D, and as 
Bafle ought to be in fome Hand, it is indifferent where we place 
it; let it therefore be fuppofed that B has it, in confequence of 
which let us confider the number of Chances for his having be- 
fides Bafe, 

2 Trumps and 7 Blanks.. 
3 Trumps and 6 Blanks, 
4 Trumps and 5 Blanks. 


Now the Blanks: being in all 29, whereof 4 Kas 4; it follows 
that the number of remaining Blanks is 25, and the number of 
‘Trumps being in all 11, whereof 4 has 6 by Hypothefis, and H 
has 1, víz. Bafle, it follows that the number of remaining Trumps 
is 4; and therefore the Chances- which B has againft. the Player. 
are refpectively as: follows: 


4.3 ‘ 25 . 24.23% 22.21 . 20. 19 
‘ Oe AO E oe hy Oren 7 


i 
4.3. 25.» 24 234 22.21.20 
Ae pk Moe ae eA 
$. 24.23.22. 21 
4 oe er +3 +4. 5 
The Sum of all which is 1441 x 5 x 23 x 22 s But the Sum of 
all the Chances whereby: B may join any 9 Cards to the Bafle which 


> 29% 28% 27. 26-. 25.24. 23 X°22, 25 
he has already is 2-7" 22. 2~ 75 7423 ms 29K KBR 


SSRs ee oA ree e j 
13x5 X23 X: LL: and: therefore the Probability of Bafe being in 
one 
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one Hand, accompany’d with two Trumps at feaft, is exprefied 

os y 1441.5. 23 >22 RKA 131.22 cage a2 
by the Fraéion TT Eh cs WE ie ee 29+7-3-13° 7917 
and this being fubtracted from Unity, the remainder will he 
SOE, and therefore the Odds of 4’: forcing the Trumps are 5°35 


to 2882, which are very near 7 to 4. 
But if it be in red, 4 has the {mall difadvantage of 19703 
againft 19882, or nearly 110 againft rrr, 


PROBLEM XXVIII 


The Player having Spadille, Manille, and z other Trumps 
1y g Vp 5 ip 
more by the loweft in red, what is the Probability, by 
playing Spadille and Manille, of his Jorcing 4 Trumps. 


SOLUTION, 


The 5 remaining Trumps being between B, C, D, their various 
difpofitions are the following : 


B, 
I, 
2, 
3> 
4; 
5> 


Which muft be underftood in fuch manner, that what is here 
affigned to B may as well belong to C or D. 

Now it is plain, that out of thofe five difpofitions there are only 
the two firft that are favourable to 4, let us therefore fee what is 
the Probability of the firft difpofition. 

The number of Chances of B to have 1 Trump and g Blanks 


N Y 25a! gal oO ge th. t 

are > x re ie : SS HX SX SXIIXI7X IQ 
x23, but the number of all the Chances whereby he may take 
any 10 Cards out of 30 is 5 x 7X9x 11x 13.x23 x29 as has 
been feen already in one of the preceding Problems, and therefore 
the Probability of B having one Trump and nine Blanks is 
6-5 +§- i i729 . 23 25.19 . 17 


eT RE RE em —_-_-_----> 
76 9-20-83. 23.49 7G. 13-29 -° 
Now 
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Now in order to: find the number of Chances for C to have 2 
Trumps and 8 Blanks, it muft be confidered that 4 having 6 Trumps, 
and B 1, the number of remaining Trumps is 4, and likewife that 
A having 4 Blanks, and B g, the number of remaining Blanks is 
Y5, and therefore that the number of Chances for C to have 2. 
Trumps and 8 Blanks is 

AE x HEE O a me ims fer = 6x9x IOXIIXI3 


But the number of all the Chances whereby C may take any ro- 
Cards out of 20 remaining between him and D is 


20.19. 18. 17-16. ik. 14.13: f2: dii 
RT La A ew ee KE a = 4x IIX 13x 17x 19, 


and therefore the Probability of C’ having 2'Trumps and 8 Blanks:is: 
6. 9+-10.38-133> 6.9.10 9. 1Gb 


——- 


4.1II1.13.17.19 I IG: a 17. 19. 


Now being fuppofed to have had 6 Trumps, Br, and C 2.. 
D muft haye 2 neceffarily, and therefore no new Calculation ought 
to be made on account of D. It follows therefore that the Proba- 
bility of the difpofition 1, 2,2, belonging refpectively to B, C, D 
ought to be exprefs'd by 217 aS See 

i FEIZ 20 17.19 7 43/129 

Now three things, whereof two are alike, being to be permuted: 
3 different ways, it follows- that the Probability of the Difpofition 
I, 2, 2, as it may, happen in any order will be 2:15:25 .— AS 

It will be found in the fame manner, that ne Probabilit BF ie 
Difpofition 2, 3, @ as it belongs refpeétively to B, €, D, is- 
7: 5-1. ; but the number of Permutations of three things which 

Pid (Bisa , i 4 z i 
are all unlike being 6, it. follows that the faid Probability ought to 
be multiply’d by 6, which will make it Żasi = we } 
; i < 12.2 263 
From all which it follows, that the Probability of A" forcing A. 
12¢ +60 7 . . è zx 
‘ st Da aca E » which: fraction being fubtraéted 


from Unity, the remainder will be ae » and therefore the Odds 


of A" forcing 4 Trumps are 1725 to gi4, that is very near 17; 
to 9, 


1125 


Trumps. is 


PROBLEM: 
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PROBLEM XXIX. 

A hating 4. Matadors, in Diamonds, with the two black 
Kings, each accompanied with two {mall Cards of their 
own colour; what is the Probability that no one of the 
others B,C, D has more than 4 Trumps, or in cafe he 
has more, that he bas alfo of the colour of both bis 
Kings, in which cafes he wins neceffarily. 


SOLUTION. 


The Chances that are againft 4 are as follows, it being pofi- 
ble that B may have 


Diamonds, Hearts, Number of Chances, 
55 
6, 
7> 
8, 45 
Sum 20997 
Diamonds, . Hearts, | Number of Chances, 


f 
5; 
5; 
$ 
5) 
6 


? 


70560 
100800 
50400 
8400 
336 
20160 
18900 
5600 
4.20 
2160 
1200 
160 
60 


Om Om NOM NW Om NW SP 


cs 


279171 5 
Et eg a a a E A 


Now 
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Now by reafon that among B, C, D, there are as many Clubs as 
Spades, v/z.-6 of each fort, it follows that the Clubs may be fub- 
ftituted in the room of the Spades, which will double this laft num- 
ber of Chances, and make it 558330; and therefore, adding toge- 
ther the firft and fecond number of Chances, the Sum will be 
579327, which will be the whole number of Chances, whereby B 
may withftand the Expectation of 4, but the number of all the 
Chances which B has for taking any to Cards out of 30 is 5x7x 
QX IEX I3 x 23% 29 == 30045015; from which it follows that the . 
Probability of B” withftanding the Expectation of 4 is nae > 
but as this may fall as well upon C and D as upon B, it follows 
that this Probability ought to be multiply’d by 3, then the Produ& 


17379°' _ will exprefs the Probability of 4" lofing, and this being 


30045015 s ‘ a 
fubtraéted from Unity, the remainder will exprefs the Probability of 
A’: winning, and therefore the Odds of 4 winning will be little 
more than 16 to I. 


PROBLEM XxXxX. 
A having Spadille, Manille, King, Knave, and two 
other {mall Trumps in black, what is the Probability 
that Bafe accompany d with two other Trumps, or the 


Queen accompany d with three other [ball not be in the 
Jame hand, in which cafe A wins necefarily # 


SOLUTION. 
The Probability of Bafte being in one hand, accompany’d with 


two other Trumps, has been found in Problem xxvii to be Brinks 
d i o 7917 
The number of Chances for him who has the Queen, to have 
alfo three other Trumps, excluding Bafte is 


3.2.1 25.24. « 22. 21.. 20 
Sn OT a ea Rarer a eh eal eS dele 


but the number of Chances for joining any ọ Cards to the Queen 

is 3X 5X7 11X13 x 23 x29, and therefore the Probability of the 

Queen's being in one hand, accompany’d with three other Trumps is 
Ss 7aATr 20023 ) 


: a 20 
SERD 4 7 ek ie 8925s 260 ity SGU OS et 


N now 
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now this Probability being added to the former, the Sum will be 


m , and therefore the Odds of 4 not being withftood either 
from Bafte being accompany'd with two other Trumps, or from the 


Queen accompany’d with three, are 4895 to 3022, nearly as 13. 


to 8. 

It may be obferved, that the reafon of Bafte being excluded from 
among the Trumps that accompany the Queen is this, if the Queen 
be accompany’d with Bafte and two other Trumps, the Bafte itfelf 
is accompany’d with three Trumps, which cafe had been taken in 
already in the firft part of this Solution. 


POR O BLE M. XXXI. 

A having three Matadors in Spades with the Kings of 
Hearts, Diamonds, and Clubs, two {mall Hearts, two 
Jmall Diamonds, and one fmall Club, to find the Pro- 
bability that not above three Spades fhail be in one hand, 
or that, if there be above three, there fhail be alfo 
of the colour of the three Kings, in which café A. 


wins necefjarily. 

SOLUTION. 

1°. The Probability of not above three Trumps being in one 
hand = 0.332141. 

The Probability that one of the Oppofers fhall have 4 Trumps, 
and at the fame time Hearts, Diamonds, and Clubs, and that no 
other fhall have 4 Trumps is == 0.393 501. 

The Probability that two of the Oppofers fhall have 4 Trumps, 
and at the fame time Hearts, Diamonds and Clubs is == 0.013836, 

The Probability that one of the Oppofers fhall have 5 Trumps, 
and at the fame time Hearts, Diamonds and Clubs is == 0,1030 IQ. 

The Probability that one of the Oppofers fhall have 6 Trumps, 
Hearts, Diamonds.and Clubs is ==0.coro41, 

The Probability of one of the Oppofers having 7 Trumps, and 
at the fame time Hearts, Diamonds and Clubs is — 0,00031 T 

Now the Sum of all thefe Probabilities is 0.843851, which be- 
ing fubtracted from Unity, the remainder is 0.156149, and there- 
fore the Odds of the Players winning are as 843851 to 156149, 


that is very- near as: 27 to 5. 
PROBLEM 


